Abstract
is of considerable general interest.
23
In this paper we address the properties of Cu 2 MnAl, the first compound were found to promote stable growth conditions, resulting in a mono-crystalline 50 state over the entire cross-section of the rods. The magnetic properties and 51 the crystal structure of four of those six crystals were investigated in detail.
52
In addition, a systematic study of the polarizing properties of these crystals in 53 neutron scattering was carried out at the diffractometer MIRA at FRM II. To 54 assess the properties of the floating zone grown crystals they were compared 55 with commercial Bridgman grown Cu 2 MnAl crystals investigated in the same 56 way. As our main result we find that optical floating zone growth under UHV 57 compatible conditions is ideally suited to grow high quality single crystals of 58 Cu 2 MnAl with a small isotropic mosaic spread. around 1125 K in the cubic L2 1 Heusler structure [7, 12, 15, 16, 17, 18 ]. This 64 so-called β -phase appears to be metastable and does not exist in the equi- The Cu 2 MnAl crystals grown by optical floating zone for this study. HKZ361 and HKZ363 were grown at the IFW in Dresden. An abundance of oxide contamination disturbed stable growth conditions, leading to repeated separations of the zone during crystal growth. The inhomogeneous shape of the crystals (swellings and contractions) and the gray and brown staining are the visible results. In comparison, the Cu 2 MnAl crystals OFZ1, OFZ3, OFZ4, OFZ5, OFZ6, and OFZ10 were grown with a UHV-compatible image furnace at the TUM [14] , leading to stable growth conditions. A more homogeneous shape of the rods and a reduced staining are the visible results. The length scale shown in the top right applies to all crystals.
sufficiently fast. The hidden agenda in our study was hence, whether the tem- at TUM to this improved stability of the zone.
125
For studies of the magnetization and neutron scattering large single-crystalline samples were prepared from OFZ3, OFZ5, OFZ6 and OFZ10, as shown in Fig. 3 . (BM). The samples were cut in a rectangular parallelepiped 5 × 2.5 × 2 mm 3 (cf. , d) show highly homogeneous shaped rocking curves for all {400} and {111} planes. For OFZ6 (e, f) the curves are slightly broadened. The inhomogeneous peak structure of crystal OFZ10 (g, h) is most likely due to a change of the growth rate during crystal growth. However, one has to take into consideration that the instrumental resolution for {333} is better than for {111} [24], leading to the more narrow peak structure in (h). The step width of the rocking scans was 0.1 • . 
Polarizing properties

202
We finally turn to the polarizing properties of the floating zone grown single 
where q is the magnetic interaction vector and q 2 = sin 2 α. α is the angle be- for neutrons with spin parallel (+) to the magnetization direction is given as
is the scattering intensity for neutrons with spin antiparallel (−) to the magne-218 tization direction.
219
In the case of Cu 2 MnAl the magnetic structure factor for (111) Bragg scat-
220
tering is comparable to the nuclear structure factor, i.e., F The measurements were carried out at the MIRA2 beamline at FRM II.
226
The set-up used for polarization analysis is shown in Fig. 7 (a) . An important 
The polarization analysis was carried out with two different arrangements
246
of the 3 He cell as shown in Fig. 7 (b, c) . For the first set of measurements the BMsmall was cut, were investigated. All samples were prepared and mounted
265
with the large front side being a (111) plane.
266
In a first test the OFZ samples were mounted in a bespoke aluminum holder 267 as shown in Fig. 8 (a) . The holder was clamped within a horseshoe magnet where to saturate the samples (cf. Fig. 4 ).
271
However, measurements with this set-up resulted in unexpected low flipping 272 ratios of R ∼ 2. We believe that field gradients surrounding the sample lead 273 to a depolarization of the beam right after the scattering process and, hence,
274
to the low flipping ratios observed. Therefore, the set-up was changed. The 275 horseshoe magnet and pole shoes were removed, and instead a homogeneous magnetic field was generated by a set of Helmholtz coils as shown in Fig. 7 (a) .
277
With the Helmholtz coils a magnetic field of up to 220 mT could be applied. scans with no applied field were recorded. The results for crystals OFZ3, OFZ5,
289
OFZ10 and BM are shown in Fig. 9 . The curves are Gaussian fits to the data.
290
Similar to the results of the measurements at HEIDI, a narrow (111) Bragg 291 peak was observed for OFZ3 and OFZ5, as well as the double peak structure for 292 OFZ10 and the slightly broadened peak for the Bridgman grown sample (BM).
293
As expected from Eq. 1−3 the maximum intensity was obtained for the spin-up 294 configuration, the minimum intensity for the spin-down configuration and an
295
intensity maximum close to the spin-up configuration for the zero field mea- 
306
This behavior is in agreement with Eq. 2 and Eq. 3, if a ferromagnetic saturation 307 of the sample around 40 mT is assumed. This is plausible due to its elongated 308 form and, hence, reduced demagnetization factor compared to the OFZ crystals.
309
The slight decrease of both intensities at the highest fields may be caused by 310 inhomogeneous field distributions around the crystals.
311
Different behavior is observed for the floating zone grown crystal OFZ5 (see In order to measure the absolute polarization, the last set of data was taken
326
with the 3 He cell parallel to the neutron beam (see Fig. 7 (c) ). The intensity at OFZ10, as shown in Fig. 8 (b) , was measured.
341
From the first measurements we obtained a flipping ratio R = 33 for BMlarge 
345
The rocking scan of the assembly, as the second test, is shown in Fig. 11 .
346
The rocking curve shows a clear double peak structure that results from a slight Table 3 ). flipping ratio R ∼ 8, the floating zone grown crystals are expected to achieve 
